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Description 

JUNCTION TERMINAL AND CONNECTOR 

HAVING THE SAME 

Background of the Invention 

1. Field of the Invention 

[0001] The present invention relates to a junction terminal and a 
connector accommodating the junction terminal. The 
junction terminal connects a pin terminal fitted on a case 
of an electric instrument with a receptacle terminal of an- 
other connector used, for example, for connection of a 

wiring harness. 

2. Related Art 

[0002] An automotive vehicle has various kinds of electric instru- 
ments mounted thereon. Thus, the vehicle is arranged 
with wiring harnesses for supplying electrical signals and 
electrical powers to the instruments. Each wiring harness 
has a plurality of electrical cables and a plurality of con- 
nectors fitted to the electrical cables. 



[0003] Particularly, an electric or hybrid car has electric instru- 
ments such as a motor and an electronic control unit. 
Each of the electric instruments has a case made of a syn- 
thetic resin material and various types of electronic com- 
ponents accommodated in the case. The electric instru- 
ment has a pin terminal fitted on the case for electrical 
connection with a wiring harness. The pin terminal is con- 
figured in a plate or a bar and has one end positioned in 
the case for electrical connection with on one of the elec- 
trical components and the other end positioned outside of 
the case for electrical connection with the wiring harness. 

[0004] The wiring harness has a connector for electrical connec- 
tion with the electric instrument. The connector has a re- 
ceptacle terminal and a box-shaped connector housing 
accommodating the receptacle terminal. 

[0005] For electrical connection of the electric instrument and the 
wiring harness, some types of connectors are used. One 
of them is disclosed in Japanese Patent Application Laid- 
open NO. H. 11-55892. As illustrated in FIGS. 9A and 9B, 
a prior art connector 100 has a connector housing 102 
and a tab 101 attached therein. The tab 102 is made from 
an electrically conductive metal plate. The connector also 
has a junction terminal 103 accommodated in the connec- 



tor housing 102. 

[0006] The connector housing 102 is made of an insulating syn- 
thetic resin material to be defined in a box shape. The 
connector housing 102 has an engagement body 106 
coupled with a case 105 of an electric instrument 104. 
The connector housing 102 also has a harness coupling 
portion (not shown) to engage with a connector of the 
wiring harness. The tab 101 has one end positioned in the 
engagement body 106 and the other end positioned 
within the harness coupling portion. The junction terminal 
103 is accommodated in the engagement body 106 of the 
connector housing 102. The junction terminal 103 has a 
pair of female contact portions 107. 

[0007] The female contact portion 107 has a bottom plate 108 
and a pair of resilient contact pieces 109 each contiguous 
with each side end of the bottom plate 108. The female 
contact portion 107 pinches a pin terminal 110 or a tab 
101 of the electric instrument 104 between the bottom 
plate 108 and the resilient contact pieces 109. The female 
contact portion 107 has the pair of resilient contact pieces 
109 that press the pin terminal 110 or tab 101 against the 
bottom plate 108 so that the bottom plate 108 electrically 
connects with the pin terminal 110 or tab 101. That is, the 



resilient deformation of the female contact portion 107 
can connect itself with the pin terminal 110 or tab 101. 

[0008] Thus configured connector 100 accommodates the junc- 
tion terminal 103 in the engagement body 106, and the 
female contact portion 107 of the junction terminal 103 
electrically connects with an end of the tab 101. The en- 
gagement body 106 couples with the case 105 of the 
electric instrument 104, and the other of the female con- 
tact portions 107 of the junction terminal 103 electrically 
connects with the pin terminal 110 of the electric instru- 
ment 104. Furthermore, the harness coupling portion en- 
gages with a connector of the wiring harness, and the 
other end of the tab 101 electrically connects with a pin 
terminal of the wiring harness connector. Accordingly, the 
connector 100 electrically connects the electric instrument 
with the wiring harness electrically and mechanically. 

[0009] The conventional connector 100 has three contact por- 
tions, one of which is between the pin terminal 110 of the 
electric instrument 104 and the female contact portion 
107 of the junction terminal 103; a second one is between 
the female contact portion 107 of the junction terminal 
103 and the tab 101; and a third one is between the tab 
101 and a receptacle terminal of the wiring harness con- 



nector. In view of sure electrical connection, an increased 
number of contacts are disadvantageous. 

[0010] The conventional connector 100 requires the tab 101 and 
the junction terminal 103 for electrical connection of the 
electric instrument 104 with the wiring harness, which in- 
creases parts in number. The connector 100 also needs a 
member for positioning and holding of the junction termi- 
nal 103 within the connector housing 102. The increase of 
parts causes an increased assembling man-hour, resulting 
in a higher manufacturing cost. 

[0011] Furthermore, the connector 100 has the female contact 
portion 107 of the junction terminal 103 which resiliently 
deflects to electrically connect with the pin terminal 110 
or tab 101. However, the female contact portion 107 of 
the junction terminal 103 may possibly deviate when the 
junction terminal 103 is engaged with the tab 101 within 
the connector housing 102. This is disadvantageous for 
sure electrical connection of the junction terminal 103 
with the tab 101. 

[0012] Particularly, when the connector 100 is used for a motor 
which is one of the electric instruments 104 to supply an 
electrical power to the motor for rotation thereof, a com- 
paratively larger frictional force is needed between the fe- 



male contact portion 107 of the junction terminal 103 and 
the tab 101. Thus, the connector 100 may possibly cause 
unreliable electrical connection between the female con- 
tact portion 107 and the tab 101. 
Summary of the Invention 

[0013] | n v j ew 0 f the above-mentioned circumstances, an object 
of the invention is to provide a junction terminal and a 
connector having the junction terminal, which do not in- 
crease contacts and parts in number and also allows reli- 
able electrical connection between an electric instrument 
and a wiring harness. 

[0014] For achieving the object, a first aspect of the invention is a 
junction terminal accommodated in a connector housing 
to connect a pin terminal fitted on a case of an electric in- 
strument with a receptacle terminal of a wiring harness 
connector. The junction terminal includes: 

[0015] a female electrical contact portion to electrically connect 
with the pin terminal of the electric instrument, 

[0016] a ma | e electrical contact portion to electrically connect 

with the receptacle terminal of the wiring harness connec- 
tor, and 

[0017] a bridging portion to connect the female electrical contact 
portion with the male electrical contact portion. 



[0018] Preferably, the male electrical contact portion is con- 
structed so as to be correctly positioned by a positioning 
member attached to the connector housing. In addition, 
the male electrical contact portion is arranged such that a 
first longitudinal line passing an intermediate point of the 
male electrical contact portion aligns with a second longi- 
tudinal line passing an intermediate point of the female 
electrical contact portion. 

[0019] a second aspect of the invention is a connector that in- 
cludes a connector housing, a junction terminal accom- 
modated in the connector housing. The junction terminal 
connects a pin terminal fitted on a case of an electric in- 
strument with a receptacle terminal of a wiring harness 
connector. The junction terminal has a female electrical 
contact portion to electrically connect with the pin termi- 
nal of the electric instrument, a male electrical contact 
portion to electrically connect with the receptacle terminal 
of the wiring harness connector, and a bridging portion to 
connect the female electrical contact portion with the 
male electrical contact portion. Preferably, the male elec- 
trical contact portion is constructed so as to be correctly 
positioned by a positioning member attached to the con- 
nector housing. The male electrical contact portion is ar- 



ranged such that a first longitudinal line passing an inter- 
mediate point of the male electrical contact portion aligns 
with a second longitudinal line passing an intermediate 
point of the female electrical contact portion. 

[0020] | n the first and second aspects of the invention, the junc- 
tion terminal has the pair of electrical contact portions, 
one of which is of a male type. Thus, the male electrical 
contact portion electrically connects to a receptacle termi- 
nal of the wiring harness connector, while the female 
electrical contact portion of the junction terminal electri- 
cally connects to the pin terminal of the electric instru- 
ment. The electrical connection between the electric in- 
strument and the wiring harness only requires an electri- 
cally conductive member that is the junction terminal. 
This is advantageous to decrease electrical parts in num- 
ber, allowing a decreased assembling man-hour and a de- 
creased cost thereof. 

[0021] Furthermore, the male contact portion of the junction ter- 
minal is correctly positioned by the positioning member 
fitted on the connector housing. The male electrical con- 
tact portion resiliently deflects little when the male elec- 
trical contact portion of the junction terminal connects to 
the receptacle terminal of the wiring harness connector. 



Thus, the male electrical contact portion will keep a cor- 
rect alignment during connection with the receptacle ter- 
minal of the wiring harness connector. This enables sure 
connection between the male contact portion with the re- 
ceptacle terminal of the wiring harness connector, allow- 
ing reliable electrical connection between the electric in- 
strument and the wiring harness. 
[0022] The female electrical contact portion of the junction ter- 
minal is a barrel-shaped one which can receive a pin ter- 
minal therein. 

[0023] The male electrical contact portion of the junction termi- 
nal is a conventional one of a plate or rod shape, which 
can be received in a corresponding receptacle terminal. 

[0024] Moreover, the first longitudinal line passing an intermedi- 
ate point of the male electrical contact portion extends to 
align with the second longitudinal line passing an inter- 
mediate point of the female electrical contact portion. 
This allows a correct alignment when the male electrical 
contact portion connects to the receptacle terminal of the 
wiring harness connector. In addition, when a plurality of 
the junction terminals are arranged in a depth direction of 
the connector housing within the housing, a smaller space 
is required for the housing to allow a compact design of 



the connector housing. 
[0025] Preferably, the first longitudinal line passes just the mid- 
dle of the male electrical contact portion and the second 
longitudinal passes just the middle of the female electrical 
contact portion. This will surely keep a correct alignment 
during connection of the electrical contact portion with 

the receptacle terminal of the wiring harness connector. 
Brief Description of the Drawings 

[0026] FIG. 1 is a perspective view showing a connector of an 

embodiment of the present invention, and the connector 
is attached on a motor; 

[0027] FIG. 2 is an exploded perspective view showing the con- 
nector of FIG. 1; 

[0028] FIG. 3 is a sectional view taken along line Ill-Ill of FIG. 1; 

[0029] FIG. 4 is a perspective view showing a junction terminal 

disposed in the connector of FIG. 1; 
[0030] FIG. 5 is a plan view showing the junction terminal of FIG. 

4; 

[0031] FIG. 6 is the front view showing the junction terminal of 
FIG. 4; 

[0032] FIG. 7 is a side view showing the junction terminal of FIG. 
4; 



[0033] FIG. 8 is a sectional view showing a state in which the 

connector of FIG. 3 is engaged with a wiring harness con- 
nector; and 

[0034] FIG. 9A is a side sectional view showing primary parts of a 
conventional connector, and FIG. 9B is a horizontal sec- 
tional view showing the primary parts of the conventional 
connector. 

Detailed Description of the Preferred Embodiments 

[0035] Referring to FIGS. 1 to 8, a junction terminal and a con- 
nector having the junction terminal of an embodiment ac- 
cording to the present invention will be discussed hereun- 
der. A connector 1 shown in FIGS. 1 and 2 is fitted on a 
motor 2 used in an electric car, a hybrid car, or a fuel-cell 
powered car to engage with a connector 4 of a wiring har- 
ness 3 shown in FIG. 8 for supplying an electrical power to 
the motor 2. 

[0036] The motor 2 is a primary driving unit for moving the car. 
The motor 2 is a three-phase AC motor. As illustrated in 
FIGS. 1 to 3, the motor 2 has a case 5 made of a synthetic 
resin material, electrical components such as a rotor and a 
stator accommodated in the case 5, pin terminals 6, etc. 

[0037] The case 5 defines a shell of the motor 2 and has a con- 
nector insertion recess 7 (FIG. 2) opened outward. The 



connector insertion recess 7 is an opening provided in an 
outer wall of the case 5. The connector insertion recess 7 
fits to a profile of a main body 18 of the connector 1. The 
main body 18 of the connector 1 is inserted into to case 5 
through the recess 7. 

[0038] As illustrated in FIG. 2, the case 5 is formed with a 

threaded hole 8 that is positioned near the connector in- 
sertion recess 7 and receives a bolt 22. 

[0039] The pin terminal 6 is configured in a plate made of an 

electrically conductive metal. The pin terminal 6 is fitted 
on and secured to the case 5 therein. The pin terminal 6 
has one end (not shown) for electrical connection with the 
electrical instrument. The terminal 6 has the other end 6a 
extends longitudinally within the connector insertion re- 
cess 7 in an insertion direction of the main body 18 of the 
connector 1 into the connector insertion recess 7 (shown 
by an arrow head S in FIG. 2). 

[0040] The wiring harness 3 has a plurality of electrical cables 
and connectors 4. Each electric cable consists of a wire 
core and an insulating sheath surrounding the core. As il- 
lustrated in FIG. 8, the connector 4 has a receptacle ter- 
minal 9 and a connector housing 10. The receptacle ter- 
minal 9 is made from an electrically conductive metal 



plate and has unitarily an electrical connection portion 
(not shown) and an electrical contact portion 11. The 
electrical connection portion holds the electrical cable and 
electrically connects to the wire core. 

[0041] The electrical contact portion 11 has a barrel 12 and a re- 
silient piece 13 received in the barrel 12. The resilient 
piece 13 resiliently urges a male contact portion 24 of a 
junction terminal 15 (discussed later) inserted into the 
barrel 12 against an inner surface of the barrel 12. This 
electrically connects the electrical contact portion 11 to 
the junction terminal 15. 

[0042] As illustrated in FIGS. 1 to 3, the connector 1 has a con- 
nector housing 14, a plurality of the junction terminals 
15, a positioning piece 16, and a sealing member 17 
(particularly shown in FIGS. 2 and 3). The connector hous- 
ing 14 is a cylindrical main body 18 and a flange 19 which 
are made of an insulating synthetic resin material. 

[0043] The main body 18 defines a terminal chamber 20 shown 
in FIG. 3 to accommodate a plurality of the junction termi- 
nals 15. The junction terminals 15 are kept to be electri- 
cally isolated from each other. The main body 18 is par- 
tially inserted into the case 5 through the connector in- 
sertion recess 7 with a one opening 18a of the main body 



18 headed for the case 5. Through the other opening 18b, 
the connector housing 10 of the connector 4 of the wiring 
harness 3 is inserted. 

[0044] The main body 18 engages with the inserted connector 

housing 10 of the connector 4 of the wiring harness 3, so 
that a male contact portion 24 (discussed later) of the 
junction terminal 15 enters the barrel 12 of the electrical 
contact portion 11 of the receptacle terminal 9 accommo- 
dated in the connector 4. Thereby, the junction terminal 
15 electrically connects to the receptacle terminal 9. 

[0045] The flange 19 extends from an outer surface of the main 
body 18 and is circumferentially contiguous around the 
main body 18. The flange 19 is formed with a through 
hole 21. The flange 19 lays on an outer surface of the 
case 5 when the main body 18 is inserted into the case 5 
through the connector insertion recess 7 with the one 
opening 18a headed for the case 5. Meanwhile, the 
through hole 21 aligns with the threaded hole 8. The bolt 
22 is screwed into the threaded hole 8 to secure the con- 
nector housing 14 to the case 5. 

[0046] The junction terminal 15 is made from an electrically con- 
ductive metal plate. As illustrated in FIGS. 4, 5 and 7, the 
junction terminal 15 has a female contact portion 23, a 



male contact portion 24, and a bridging portion 25 which 
are unitarily formed with each other. As shown in FIGS. 4 
and 6, the female contact portion 23 has a barrel 26 and a 
resilient piece 27. 

[0047] The resilient piece 27 is within the barrel 26 and re- 

siliently urges the pin terminal 6 inserted into the barrel 
26 against an inner surface of the barrel 26. That is, the 
resilient piece 27 resiliently urges the pin terminal in a di- 
rection along an arrow head HI shown in FIGS. 4 and 6. 
This electrically connects the female contact portion 23 to 
the pin terminal 6. 

[0048] The male contact portion 24 is configured in a plate shape 
and is inserted into the barrel 12 of the electrical contact 
portion 11 of the receptacle terminal 9 to electrically con- 
nect to the receptacle terminal 9. The male contact por- 
tion 24 is resiliently urged by the resilient piece 13 of the 
receptacle terminal 9 in a direction along an arrow head 
H2 shown in FIGS. 4 and 7. 

[0049] The bridging portion 25 is defined in a plate contiguous 
with both the barrel 26 of the female contact portion 23 
and the male contact portion 24 to connect the female 
contact portion 23 with the male contact portion 24. In 
FIGS. 4 and 7, a first longitudinal line CI passes an inter- 



mediate point of a depth Tl of the female contact portion 
23, while a second longitudinal line C2 passes the middle 
of a thickness T2 of the male contact portion 24. The 
bridging portion 25 positions the female contact portion 
23 and the male contact portion 24 such that the first 
longitudinal line CI extends to align with the second lon- 
gitudinal line C2. 

[0050] | n the illustrated example, the first longitudinal line CI 
does not pass the middle of the depth Tl of the female 
contact portion 23, while the second longitudinal line C2 
passes the middle of the thickness T2 of the male contact 
portion 24. The bridging portion 25 extends toward the 
male contact portion 24 so as to incline inward relative to 
the barrel 26 of the female contact portion 23. 

[0051] The depth Tl of the female contact portion 23 in mea- 
sured in the direction HI, while the thickness T2 is mea- 
sured in the direction H2. 

[0052] The junction terminal 15, which are accommodated in the 
terminal chamber 20 as illustrated in FIG. 3, has the fe- 
male contact portion 23 positioned in a side of the one 
opening 18a and the male contact portion 24 positioned 
in a side of the other opening 18b. 

[0053] The positioning piece 16 is made of an insulating syn- 



thetic resin material and is defined in a plate shape. As il- 
lustrated in FIGS. 2 and 3, the positioning piece 16 is 
formed with a plurality of terminal through holes 28, the 
number of which is the same as the junction terminals 15 
accommodated in the connector housing 14. A cross sec- 
tion of the male contact portion 24 of the junction termi- 
nal 15 fits in the terminal through hole 28, but the male 
contact portion 24 can pass through the terminal hole 28. 

[0054] The positioning piece 16 is inserted into the connector 
housing 14 from the other opening 18b. The positioning 
piece 16 has a locking piece (not shown) engaged with an 
inner surface of the connector housing 14. The engage- 
ment of the locking piece with the inner surface of the 
connector housing 14 fits the positioning piece 16 on the 
connector housing 14. 

[0055] The male contact portion 24 of the junction terminal 15 is 
inserted into the terminal through hole 28 of the posi- 
tioning piece 16, which positions the junction terminal 15 
relative to the connector housing 14. 

[0056] The sealing member 17 is a ring made of a resilient syn- 
thetic resin material like a rubber. The sealing member 17 
is engaged on an outer surface of the main body 18 and 
positioned between an outer surface of the case 5 and the 



flange 19 to accomplish watertightness therebetween. 

[0057] For assembling the connector 1 of the embodiment, first, 
the junction terminal 15 is inserted into the terminal 
chamber 20 such that the female contact portion 23 is 
positioned in a side of the one opening 18a while the 
male contact portion 24 is positioned in a side of the 
other opening 18b. Then, through the other opening 18b, 
the positioning piece 16 is inserted into the main body 18 
of the connector housing 14 and each terminal through 
hole 28 receives the male contact portion 24 of each junc- 
tion terminal 15. Next, the locking piece of the position- 
ing piece 16 is engaged with the inner surface of the main 
body 18 of the connector housing 14, and the sealing 
member 17 is engaged with the outer circumferential sur- 
face of the main body 18 of the connector housing 14 ad- 
jacent to the flange 19 in a side of the one opening 18a to 
complete the connector 1. 

[0058] Thus assembled connector 1 is partially inserted into the 
case 5. That is, the main body 18 of the connector hous- 
ing 14 is partially inserted into the case 5 through the 
connector insertion recess 7 with the one opening 18a of 
the main body 18 headed for the case 5. As illustrated in 
FIG. 3, the pin terminal 6 disposed in the case 5 is in- 



serted into the barrel 26 of the male contact portion 24 of 
the junction terminal 15 and is resiliently urged by the re- 
silient piece 27 in a direction of the arrow head HI. This 
electrically connects the pin terminal 6 to the junction ter- 
minal 15. The flange 19 lays on an outer surface of the 
case 5 and the through hole 21 aligns with the threaded 
hole 8. Through the hole 21, the bolt 22 is screwed into 
the threaded hole 8 to secure the connector 1 on the case 
5 of the motor 2. Thereby, the sealing member 17 accom- 
plishes watertightness between the case 5 and the con- 
nector housing 14. 
[0059] Then, through the other opening 18b, the connector 4 of 
the wiring harness 3 is inserted into the main body 18 of 
the connector housing 14. Thereby, as illustrated in FIG. 
8, the male contact portion 24 is inserted into the barrel 
12 of the electrical contact portion 11 of the receptacle 
terminal 9 and is resiliently urged by the resilient piece 13 
in a direction of the arrow head H2. This electrically con- 
nects the junction terminal 15 to the receptacle terminal 9 
while the connector housings 10 and 14 engage with each 
other. Accordingly, thus configured connector 1 electri- 
cally connects the wiring harness 3 with the motor 2 that 
is an electric instrument. 



[0060] | n the embodiment, the junction terminal 15 has the pair 
of the female contact portion 23 and the male contact 
portion 24. The female contact portion 23 connects to the 
pin terminal 6 of the motor 2 while the male contact por- 
tion 24 connects to the receptacle terminal 9 of the con- 
nector 4 of the wiring harness 3, which electrically con- 
nects the motor 2 with the wiring harness 3. Thus, no 
electrically conductive components are required substan- 
tially except the junction terminal 15 to electrically con- 
nect the motor 2 with the wiring harness 3. This is advan- 
tageous to decrease electrical parts in number, allowing a 
decreased assembling man-hour and a decreasing cost 
thereof. 

[0061] Furthermore, the male contact portion 24 of the junction 
terminal 15 is correctly positioned by the positioning 
member. The male contact portion 24 resiliently deflects 
little when the male contact portion 24 of the junction 
terminal connects to the receptacle terminal 9 of the 
wiring harness connector 4. 

[0062] Thus, the male contact portion 24 will keep a correct 

alignment during connection of the male contact portion 
24 with the receptacle terminal 9 of the wiring harness 
connector 4. This enables correct connection between the 



male contact portion 24 and the receptacle terminal 9 of 
the wiring harness connector 4, allowing reliable electrical 
connection between the motor 2 and the wiring harness 3. 

[0063] Moreover, the first longitudinal line CI passing an inter- 
mediate point of the depth Tl of the female contact por- 
tion 23 aligns with the second longitudinal line C2 pass- 
ing the middle of the thickness 12 of the male electrical 
contact portion 24. This allows a correct alignment when 
the male electrical contact portion 24 connects to the re- 
ceptacle terminal 9 of the wiring harness connector 4. The 
connector 1 and the junction terminal 15 can reliably con- 
nect the motor 2 with the wiring harness 3. 

[0064] | n addition, when a plurality of the junction terminals 15 
are arranged in a direction along the depth Tl or thick- 
ness T2 within the connector housing 14, a smaller space 
is required to allow a compact design of the connector 
housing 14. 

[0065] | n the present invention, the first longitudinal line CI may 
pass not the middle but an intermediate point of the 
depth Tl of the female contact portion 23, and the second 
longitudinal line C2 may pass not the middle but an inter- 
mediate point of the thickness T2 of the male contact 
portion 24. 



[0066] | n the embodiment, the motor 2 is described as an electric 
instrument, but an electronic control unit may be selected 
as such an instrument. In this case, the connector 1 is at- 
tached on a case of the electronic control unit, and the 
case has a pin terminal that is connected to the junction 
terminal 15. 

[0067] | n t he embodiment, a plurality of the junction terminals 

15 are disposed laterally in the connector housing 14, but 
the connector housing 14 may accommodate the termi- 
nals along a direction of the arrow head HI or H2 perpen- 
dicular to a longitudinal direction of the junction terminal 



